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Review over Fluid Catalytic Cracking
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Experimental Setup
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Specific data of the Pilot Plant
Flue 
gas
Height 2.5 m
Riser length 2.022 m
Riser diameter 0.0205 m
Regenerator diameter 0.18 m
Catalyst Shape selective zeolite
Catalyst mass 9 - 11 kg
Catalyst spectrum 20 - 200 µm
Riser temperature 500 - 600°C
Product 
Gas
Preheated 
Feed
Regenerator temperature 590 - 650°C
Feed flow 1 - 3 l/h
Riser residence time ca. 0 9 s
Pressure Ambient
Fluidization bottom 1.5 Nl/min
Fluidization syphon 8 Nl/min
Fluidization regenerator 29 Nl/min
Fluidization velocity 16 vmf
Flue gas oxygen 1 - 2 vol%
Institute of Chemical Engineering
Working Group Fluidized Bed Systems 
and Refinery Technology
Lump Model
CO2
Crackgas
Liquid Fraction
Total Fuel Yield
Gas Fraction
Gas Chromatography
CO2  (
C1 - C4
oxygen containing feed)
, CO
Crack gas Gasolinem mTFY
+
=
Gasoline
LCO +
Residue
Water
Coke
Gas Chromatography (SimDist) 
Gasoline (FBP 215°C)
LCO (215°C - 350°C) + Residue (IBP 350°C)
Water  (
Solid Fraction
oxygen containing feed)
Coke (polyaromates)
Indirect via flue gas composition
Feedm
Institute of Chemical Engineering
Working Group Fluidized Bed Systems 
and Refinery Technology
Feed
VGO
Density (20°C) 0.895 [g/cm³]
Viscosity (100°C) 6.476 [mm²/s]
Aromatic Carbons 23.3 [wt%]
Paraffinic and Naphtenic Carbons >70 [wt%]
Boiling Range 281-588 [°C]
Waste Cooking Oil
Saponification value SV 199 [mg/g]
Iodine value IV 86 [g/100g]
Acid value AV 10.9 [mg/g]
Degree of unsaturation DOU 2.9 [-]
Doublebounds per fatty acid DFA 1 [-]
Average molecular weight triglyceride MTG 845.8 [g/mol]
Average molecular weight fatty acid MFA 269.3 [g/mol]
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Gasoline Properties
RON [-] 104.4
MON [-] 91.7
Carbon [m%] 87.91
Hydrogen [m%] 12.09
Oxygen [m%] 0.0
Density (at 20°C) [kg/m3] 789.3
Calorific Value [MJ/kg] 42.35
Average molecular weight [g/mol] 107.9
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Conclusions and Acknowledgement
• Waste cooking oil could be processed successfully in a continuously working 
FCC pilot plant without difficulties. 
• The obtained gasoline was characterized by high RON and MON of 104.4 and 
91.7.
• The liquid product is practically oxygen free. The oxygen of the vegetable oils 
is mainly converted to water and small amounts of CO2.
• Virgin vegetable oils have a similar product distribution. The significantly lower 
price gives waste cooking oils a clear advantage. 
• Co-processing can be conducted in existing FCC-reactors.
This work was supported by the OMV AG
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